agonist, centrally activated a representative response to stress, the sympatho-adrenomedullary (SA) system, in rats. In this study, we examined effects of centrally administered EP on micturition reflex and their dependence on the SA system in rats.
INTRODUCTION AND OBJECTIVES: Detrusor underactivity (DU) is an important contributor to voiding dysfunction with numerous neurogenic and myogenic causes still being identified. Treatment options for DU, however, remain few. In the early 1900's, Barrington discovered excitatory urethra-to-bladder reflexes (UBR) in cats via pudendal, hypogastric, and pelvic nerve afferents. We electrically field-stimulated nerves of the proximal urethras of spinal-intact (SI) rats before and, in some, subsequent to acute suprasacral spinal cord injury (SCI) to determine if we could elicit these reflexes in normal and acute spinal shock conditions. METHODS: Eight urethane-anesthetized female SpragueDawley rats (230-290g) received ureteral diversion and transvesical catheters via laparotomy. The ventral pubis was removed to expose the urethra. Five rats were prepped with posterior vertebral dissection to facilitate acute SCI. Following continuous cystometry, static bladder volumes were set below bladder capacity (BC) and proximal urethral electrical stimulation (PUES) was applied via two 50 mm stainless steel wire electrodes placed across the rostral and caudal proximal urethra and immediate surrounding tissue. PUES was applied for 30 sec (60 sec recovery) with 0.1msec pulse, 5-250Hz and 10-50V. Following SI stimulation, SCI was performed at T9-10 (n[5). The bladder was filled to pre-SCI BC and PUES was performed from 5-250Hz and 50-75V. Extracted data included presence/absence of bladder contraction and evidence of lower extremity motor activity. Data were assigned a score of 1 if there was a bladder without motor response, 0 for no response or both bladder and motor response, and -1 for only motor response. Data were analyzed graphically and frequencies with non-negative results were further analyzed with oneway ANOVA.
RESULTS: Overall positive responses were observed in SI for frequencies of 20Hz and 50Hz. Only 20Hz demonstrated significant differences by intensity; 30 and 40V elicited significantly higher average scores than other voltages (P[0.0213-0.0365 for 10, 20 and 50V). While 50V always elicited both a bladder and motor response in SI, only motor responses were observed after SCI.
CONCLUSIONS: In the SI rat, PUES at 20Hz and 30-40V elicited reliable bladder contraction in the absence of observable motor responses. Failure to elicit bladder responses following SCI suggests supralumbar involvement in UBR reflex arcs, as both bladder-to-urethral EUS guarding and smooth muscle relaxant reflexes have been shown to remain.
Source of Funding: Discretionary Research Funds

PD14-05 LOW AND HIGH THRESHOLD MECHANOSENSITIVE BLADDER AFFERENT PATHWAYS CONVERGE TO A SIMILAR DISTRIBUTION OF LUMBOSACRAL SPINAL NEURONS
Luke Grundy*, Andrea Harrington, Ashlee Caldwell, Joel Castro, Vladimir Zagorodnyuk, Simon Brookes, Nick Spencer, Stuart Brierley, Adelaide, Australia INTRODUCTION AND OBJECTIVES: Primary afferent neurons transduce distension of the bladder wall into action potentials that are relayed into the spinal cord and brain, where autonomic reflexes necessary for maintaining continence are coordinated with pathways involved in sensation. However, the relationship between spinal circuits involved with physiological and nociceptive signalling from the bladder have only been partially characterised. The aim of this study to was to investigate the spinal cord circuits processing bladder afferent input and how the sub-classes of high and low threshold bladder mechanosensitive afferents feed into these spinal circuits. . 201, No. 4S, Supplement, Friday, May 3, 2019 METHODS: We used ex-vivo bladder afferent recordings to characterise mechanosensitive afferent responses to graded distension (0-60mmHg) and retrograde tracing from the bladder wall to identify central axon projections within the dorsal horn of the lumbosacral spinal cord. Labelling of dorsal horn neurons with phosphorylated-MAP-Kinase (pERK), combined with labelling for neurochemical markers (calbindin, calretinin, GABA, parvalbumin) following in-vivo bladder distension (20-60mmHg) was used to identify spinal cord circuits processing bladder afferent input.
RESULTS: Ex-vivo bladder distension evoked an increase in primary afferent output, and the recruitment of both low and highthreshold mechanosensitive afferents characterised by distinct pressure response profiles. In-vivo bladder distension evoked a stimulus dependent activation of pERK-immunoreactive dorsal horn neurons. Retrograde tracing revealed bladder afferent projections that localised with pERK-immunoreactive dorsal horn neurons within the superficial laminae (SDH), dorsal grey commissure (DGC) and within lateral collateral tracts of the lumbosacral spinal cord. Populations of pERK-immunoreactive neurons co-labelled with calbindin, calretinin, or GABA, but not parvalbumin. Noxious distension that activated high-threshold mechanosensitive afferents increased the percentage of pERKimmunoreactive neurons co-labelled with calretinin.
CONCLUSIONS: We identified LS spinal circuits supporting autonomic and nociceptive reflexes responsible for maintaining continence and bladder sensations. Our findings show for the first time that low and high-threshold bladder afferents relay into similar dorsal horn circuits, with nociceptive signalling recruiting a larger number of neurons.
Source of Funding: Stuart Brierley is a National Health and Medical Research Council of Australia (NHMRC) R.D Wright Biomedical Research Fellow (APP1126378) and is funded by NHMRC Australia Project Grants #1083480, #1139366 and #1140297. Andrea Harrington received funding via the Australian Research Council (ARC) Discovery Early Career Research Award (DE130100223). Nick Spencer is funded by NHMRC grants (#1105277 & 1127140).
PD14-06 STRESS-INDUCED REEMERGENCE OF EXTINGUISHED BLADDER PAIN
Vijay Samineni*, Sienna Sewell, Julian Sakey, St Louis, MO; Robert Gereau IV, St. Louis, MO INTRODUCTION AND OBJECTIVES: Interstitial cystitis and bladder pain (IC/BPS) are chronic conditions that affect 8 million women in the United States. IC/BPS is often co-morbid with depression and anxiety. Majority of the patients report that the stress exacerbates bladder pain and elevated levels of IC symptoms, suggesting interaction between stress and IC. To better understand the interaction between the cystitis induced bladder pain and affective state and stress, we used a mouse model of bladder pain and performed longitudinal studies to characterize the timeline of pain sensitization and negative affective behaviors after induction of the bladder pain and the relationship between stress and bladder pain.
METHODS: We used chemotherapeutic drug cyclophosphamide (CYP) to induce intense bladder inflammation. Measured mechanical sensitivity using von Frey assay, anxiety using elevated zero maze (EZM) and depression using forced swim test (FST).
RESULTS: We observed CYP induced bladder pain in a dose dependent manner. Mice with a dose of 100mg/kg CYP, exhibited significant referred pain sensitization for 1 week and significant anxiety, depressive and anhedonia behavior for 10 days post. Whereas for a dose of 200mg/kg CYP, significant referred pain sensitization was observed for 6 weeks and significant anxiety, depressive and anhedonia behavior for 2 weeks. CYP induced referred pain sensitization dissipated completely 12 weeks post administration. To determine if stress exposure can reinstate the dissipated bladder pain symptoms in previously CYP treated mice, we exposed these mice to acute stress and tested for referred pain sensitization. Acute stress exposure reinstated referred pain sensitivity in the only in CYP treated mice post extinction of pain. Our data suggests acute stress is a potent inducer for emergence of IC/BPS symptoms. CONCLUSIONS: Our data suggests acute stress is a potent inducer for emergence of IC/BPS symptoms. is associated with significant changes in bladder function. We have previously shown that early after SCI there are morphological changes to the rat bladder urothelium (UT), which plays a prominent role in bladder function. Studies have shown that SCI can lead to increased oxidative stress at both cellular and mitochondrial (MITO) levels resulting in tissue damage and functional decline. The objective of this study was designed to provide a comprehensive assessment of MITO alterations including reactive free oxygen (ROS) levels within the bladder UT following acute SCI in mice and whether MITO targeted antioxidant treatment could mitigate these effects.
METHODS: We used female C57 mice (C57Bl/6; 20 gm; 4-5 wks) with complete SCI transection at T9-T10 vertebrae level and collected bladders at 3 days post transection for cell culture, electron microscopy and western immunoblotting. Some animals were treated with the MITO ROS scavenger MitoTempo (mTEM; 1 mg/kg/day delivered by subcutaneous osmotic pump implanted at the time of SCI).
RESULTS: Following acute SCI, we find an increase in MITO morphology with increase in electron dense 'mitobodies' (indicative of cellular damage) which is also supported by an increase (1.25-fold) in the MITO mass marker TOM20. We also find increased (1.3-fold) levels of the autophagy marker light chain 3 (LC3) in SCI. Increased oxidative stress markers nitrotyrosine (2-fold) and ROS (1.6-fold) were also evident as well as increased cleaved caspase 3 (1.5-fold) in SCI versus sham control. These changes were restored with mTEM treatment to that of control or sham levels.
CONCLUSIONS: There are a number of factors that play a role in impaired bladder and UT function after traumatic SCI. Recent evidence has revealed that altered cellular metabolism (i.e., MITO functions) plays an important role. Our study demonstrates that acute traumatic SCI elicits significant changes within UT that involve increased oxidative stress and ROS, and activation of caspases (which play a role in apoptosis). Increased LC3 may be associated with reduction in turnover of autophagosomes-the key structure and system for the degradation of intracellular debris. Strikingly, the dysregulation of this quality control system in SCI is restored by mTEM treatment. Taken together, early treatment with MITO-targeted antioxidant therapy may optimize the management of SCI-bladder dysfunction. 
